Newantibiotics, resorcinomycins A and B, were isolated from the culture broth of a streptomycete strain identified as Streptoverticillium roseoverticillatum. The antibiotics are water-soluble amphoteric substances, positive to Sakaguchi's reagent. The molecular formulas Q4H20N4O5and C13H18N4O5for A and B were indicated by elemental analysis and secondary ion MS. The structures of these antibiotics were determined by XHand 13C NMR In the course of our screening program for newantibiotics, a streptomycete strain numbered DO-248 and identified as Streptoverticillium roseoverticillatum was found to produce new antibiotics named resorcinomycins A and Bn.
In the course of our screening program for newantibiotics, a streptomycete strain numbered DO-248 and identified as Streptoverticillium roseoverticillatum was found to produce new antibiotics named resorcinomycins A and Bn.
These antibiotics are not active against commonbacteria, but showweakactivity against Mycoplasma and strong activity against a variety of acid-fast bacteria. Total synthesis of resorcinomycin A and its stereoisomers have been accomplished0. The antibacterial properties of resorcinomycin A was examined in comparison with the stereoisomers. The result will be presented in an accompanying paper0.
In this paper, the taxonomy of the producing strain, isolation, physico-chemical properties and structure elucidation of resorcinomycins A and B are presented.
Taxonomy
The strain numbered DO-248was isolated from a soil sample collected at Okinawa Prefecture, Japan. The strain showed the following taxonomic characters.
Morphological Characteristics The morphology of the culture was microscopically observed on Bennett's agar at 28°C for 14 days. The aerial mycelium of strain DO-248 branches and exhibits typical whorl formation. The surfaces of spores are smoothunder the electron microscope.
Cultural and Physiological Characteristics The cultural and physiological characteristics of strain DO-248on various media are summarized From above characteristics, the strain DO-248was assigned to the genus Streptoverticillium, and closely resembles S. roseoverticillatum*>°among known species of the genus Streptoverticillium.
The characteristics of DO-248were compared with those of the standard strain of S. roseoverticillatum, and good agreements were obtained except coagulation of milk. Therefore, strain DO-248 was identified as a strain of Streptoverticillium roseoverticillatum.
It has been deposited in Fermentation
Research Institute, Agency of Industrial Science and Technology, Japan, under accession number
FERM BP-74
Fermentati on
The spores of the strain DO-248 were inoculated into a 2-liter Erlenmeyer flask containing 800 ml of a mediumconsisting of starch 0.5%, glucose 0.5%, Polypeptone 0.5%, meat extract 0.5%, yeast extract 0.25% and NaCl 0.25% (pH 7.0), and cultured at 28°C for 1 day on a rotary shaker. The culture was then transferred into 30-liter jar fermentor containing 20 liters of a medium consisting of starch 2.0%, glucose 2.0%, soy bean meal 2.0%, Bacto-soyton 1.0% and NaCl 0.25% (pH 7.0). Fermentation was carried out at 28°C for 5 days under aeration of 20 liters per minute and agitation of 300rpm.
Isolation
The culture broth (100 liters) was centrifuged at pH 3.0, and the supernatant was passed through a Dowex50W-X4(NH4+) column (10 liters). After water-washing, the column was eluted with 0.3 n NH4OH. The active eluate was evaporated to removeexcess ammoniaand adsorbed on a Dowex 1X-2 (Cl") column (5 liters) at pH 9.0. The column was eluted with 50% methanol containing 5 % NaCl. The active eluate was concentrated to a nearly aqueous solution and then adsorbed on a Diaion HP-20 column (2.5 liters) at pH 7.0. The antibiotics adsorbed were eluted with 50% MeOH.Concentration and freeze-dry of the eluate gave a crude powder (2.2 g). The crude powder was subjected to chromatography on a QAE-SephadexA-25 column (200 ml) by linear gradient elution with 20 mMphosphate buffer, pH 7.0 and the same buffer containing 1 m NaCl. The active eluate from the column was then applied to a Diaion CHP-20Pcolumn (100 ml). After washing the column with water, the activity was eluted by linear gradient manner with water and 80%MeOH. The active eluate was concentrated and freeze-dried to give a partially purified powder (100 mg).
The powder was then subjected to preparative HPLCon a Nucleosil 30 C18 column (20 x 250 mm) with 50 mMphosphate buffer -methanol (9 : 1). The peak fractions of resorcinomycins A and B were collected respectively. Desaltation with a Diaion CHP-20Pcolumn, concentration and freeze-dry afforded colorless powders of resorcinomycins A (60 mg) and B (6 mg).
Physico-chemical Properties and Structure Elucidation
Resorcinomycins A (1) and B (2) are hardly distinguishable by TLC, but easily separable by reversed phase HPLCshowing retention volumes of 8.25 ml for resorcinomycin A and 4.15 ml for resorcinomycin B on a Nucleosil 7 C18 column (4x240 mm) with MeOH-20 mMphosphate buffer, These antibiotics are amphoteric in nature, and the free forms are obtained as colorless powders, soluble in water, methanol, ethanol and dimethylformamide, but sparingly soluble or insoluble in acetone, ethyl acetate, chloroform and ethyl ether. They shows positive reactions with Sakaguchi's reagent and ferric chloride. Their IR spectra shows a broad and strong absorption at approximately 1670-1550 cm"1 ( Fig. 1) , which is probably due to amide, carboxyl and guanidino groups. Other physico-chemical properties are listed in Table 3 . When1 was hydrolyzed with 6 n HC1in the usual manner and the hydrolysate was analyzed by an amino acid analyzer, only glycine was detected. The XHand 13C NMRof 1 suggested the presence of the following structural units other than glycine; a tetra-substituted phenyl ring, a methine, a guanidino group, a carbonyl group and an isopropyl group. Long range selective decoupling experiments clarified the relations of these structural units, i.e. long range coupling relations were observed between 7-methine proton and carbons of 1, 2, 6 and 9 positions in Fig. 2 . The XH and 13C NMR spectra of 2 were closely similar to those of 1, except for the occurrence of signals due to an ethyl group in place of an isopropyl group in 1. Thus, the structures of 1 and 2 were deduced as shown in Fig. 2 , and all the signals were assigned as in Table 4 .
When 1 was hydrolyzed with 6 n HC1 in the presence of hydroquinone, a-guanidino-a:-(3,5-dihydroxy-4-isopropylphenyl)acetic acid (3) was produced as in the case of deoxypheganomycin5). In order to determine the configuration, a model compound, iV-[OS)-a-guanidinophenylacetyl]-glycine (4), was synthesized from L-phenylglycine. From the similarity of the CD spectra of 1 and 2 to that of 4 (Fig. 3) , the configuration of the a-methine of the guanidino acid residue in 1 and 2 was deduced to be S. Thus, the structures of 1 and 2 were concluded to be JV-[(S)-a-guanidino-3,5-dihydroxy-4-isopropylphenylacetyl]glycine and N-[(S)-a-guanidino-3,5 -dihydroxy-4-ethylphenylacetyl]-glycine, respectively.
Resorcinomycins A and B are essentially similar to pheganomycins5'6) in possessing tf-guanidino-3,5-dihydroxy-4-alkyl phenylacetyl moiety which is considered to be essential to the antimicrobial activity. However,molecular sizes of resorcinomycins are considerably small in comparison with those of pheganomycins.
Experimental
The UVabsorption spectra were measured with a Hitachi 323 spectrophotometer, IR absorption spectra with a Jasco DS-403Gspectrometer, CDspectra with a Jasco J-40C automatic recording spectropolarimeter and secondary ion (SI)-MS with a Hitachi M-68 mass spectrometer (Shionogi version of M-80). XHand 13C NMRspectra were recorded with a Varian XL-2G0 spectrometer.
Acid Hydrolysis of 1 in the Presence of Hydroquinone Some 25 mg of 1 was dissolved in 6 n HC1 (2ml) in a test tube. After 20mg of hydroquinone was added and the air in the tube was substituted by N2, the tube was sealed. Hydrolysis was carried out at 110°C for 15 hours. The hydrolysate was passed through a Diaion CHP-20Pcolumn. In the effluent, glycine was confirmed by amino acid analysis and TLCexperiments. After washing the column with water, another compoundwas eluted with MeOH 
